EGFR-independent activation of ERK1/2 mediates growth inhibition by a PTPase antagonizing K-vitamin analog.
The K-vitamin analog Cpd 5 or [2-(2-mercaptoethanol)-3-methyl-1,4-napthoquinone] is a potent cell growth inhibitor in vitro and in vivo, likely due to arylation of enzymes containing a catalytic cysteine. This results in inhibition of protein tyrosine phosphatase (PTPase) activity with resultant hyperphosphorylation of EGF receptors (EGFR) and ERK1/2 protein kinases, which are downstream to EGFR in the MAPK pathway. We used NR6 fibroblast cells, which lack endogenous EGFR and its variant cells transfected with different EGFR mutants to assess the contribution of the EGFR-mediated signaling pathway to Cpd 5-mediated ERK activation and cell growth inhibition. Cpd 5 treatment resulted in enhanced phosphorylation of EGFR at carboxyl-terminal tyrosines. This phosphorylation and activation of EGFR were found to be necessary neither for growth inhibition nor for the activation of the downstream kinases ERK1/2, since both occurred in EGFR-devoid mutant cells. U0126 and PD 098059, specific inhibitors of MEK1/2, the ERK1/2 kinases, antagonized both cell growth inhibition and ERK1/2 phosphorylation mediated by Cpd5. Cpd 5 was also found to inhibit ERK1/2 phosphatase(s) activity in lysates from all the cells tested, irrespective of their EGFR status. These results show that EGFR-independent ERK1/2 phosphorylation was involved in the mechanism of Cpd5 mediated growth inhibition. This is likely due to the observed antagonism of ERK phosphatase activity. A candidate PTPase was found to be Cdc25A, a recently identified ERK phosphatase.